Analysis of gene expression changes to elucidate the mechanism of chilling injury in precision-cut liver slices.
The exact mechanism of chilling injury (by a decrease of temperature to sub-physiological values), especially in the intact organ, is yet unknown. Precision-cut liver slices (PCLS), which closely resemble the organ from which they are derived, are an ideal in vitro model to study the mechanism of chilling injury in the intact organ. In the present study we were able to separate chilling injury from other damaging events such as cryoprotectant toxicity and ice-crystal injury and performed micro-array analysis of regulated genes. Pathway analysis revealed that different stress responses, lipid/fatty acid and cholesterol biosynthesis and metabolism were affected by chilling. This indicates that the cell-membrane might be the primary site and sensor for chilling, which may initiate and amplify downstream intracellular signaling events. Most importantly, we were able to identify gene expression responses from stellate cells and Kupffer cells suggesting the involvement of all liver cell types in the injury. In conclusion, a broad spectrum of previously unknown gene expression changes induced by chilling was identified in the tissue. This is the first report of a systematic investigation on the mechanism of chilling injury in integrated tissue by micro-array analysis under conditions in which other sources of injury are minimal.